Abstract.-Two new freshwater crabs, Geothelphusa koshikiensis and G. mishima, are described from Koshiki Islands, and Uji, Kuchierabu and Kuroshima (one of the Mishima Islands) of Kagoshima Prefecture, southern Kyushu, Japan, respectively. Both species have previously been confounded with G. dehaani, widely distributed in Japanese mainland (Kyushu to Honshu). The new species are differentiated from one another and other congeners by morphological characters and coloration in life.
Introduction the freshwater crab, genus Geothelphusa stimpson, 1858, is characterized by the carapace being rounded and smooth, the anterolateral margin convex, the epigastric and postorbital cristae absent, the saberlike male first gonopod (G1) with coneshaped ultimate segment, and the presence of a synovial membrane between ultimate and penultimate segments of G1 (stimpson, 1858; Bott, 1970; shy et al., 1994; Dai, 1999) . Members of the genus are distributed in taiwan, ryukyu Islands, and the Japanese mainland. a large number of species have been reported from taiwan and ryukyu Islands, and 50 species are now recognized in the genus (shy et al., 1994; shy & ng, 1998; tan & Liu, 1998; shokita et al., 2002; naruse et al., 2004 , 2005 , 2006 , 2007 naruse & shokita, 2009; ng et al., 2008; shih & shy, 2009 , shih et al., 2010 . In Japan, 16 species including two subspecies are currently known, viz., G. dehaani (White, 1847) , G. obtusipes stimpson, 1858, G. levicervix (rathbun, 1898) , G. sakamotoana (rathbun, 1905) , G. tenuimanus (Miyake & Minei, 1965) , G. aramotoi Minei, 1973 , G. exigua suzuki & tsuda, 1994 , G. minei shy & ng, 1998 , G. shokitai shy & ng, 1998 , G. marmorata suzuki & okano, 2000 , G. miyakoensis shokita, naruse & Fujita, 2002 , G. marginata fulva naruse, shokita & shy, 2004 , G. marginata maruginata naruse, shokita & shy, 2004 , G. grandiovata naruse, shokita & ng, 2006 , G. iheya naruse, shokita & ng, 2006 , G. kumejima naruse, shokita & ng, 2006 , and G. amagui naruse & shokita, 2009 (De haan, 1835 rathbun, 1904; Bott, 1967; Minei, 1974; suzuki & tsuda, 1994; suzuki & okano, 2000; Kasai & naruse, 2003) . all but G. dehaani and G. exigua are endemic to the ryukyu Islands; G. dehaani has been reported from the Japanese mainland (tohoku to Kyushu districts) and islands of Kyushu; and G. exigua is endemic to the ohsumi Peninsula, Kagoshima Prefecture, Kyushu. although several color variants, reflecting geographical distribution have been recognized, it has been considered that these populations all belong to a single species, G. dehaani (chokki, 1976 , 1980 sugawara & Gamo, 1984; nakajima & Masuda, 1985; suzuki & tsuda, 1991; suzuki & sato, 1994) . also, minor morphological differences in the pereopods and G1 have been reported among some populations with different color (sugawara & Gamo, 1984; nakajima & Masuda, 1985) . okano et al. (2000) studied on the population genetics and geographic distribution of G. dehaani in southern Kyushu and neighboring islands, and reported that there were two genetically isolated groups among the populations of the islands, including Koshiki, uji, Kuchierabu and Kuroshima islands in Kagoshima Prefecture (Fig. 1) . In this study, specimens from these islands have been carefully examined morphologically. It has been confirmed that these two groups can be distinguished from G. dehaani by some morphological characters and live coloration. consequently, two new species are herein described, G. koshikiensis for the population occurring on the Koshiki Islands, and G. mishima for the population on the uji, Kuchierabu and Mishima Islands. the holotypes and paratypes are deposited in the university Museum in Kagoshima university (KauM), and paratypes are also in the Marine Biological Laboratory, Faculty of Fisheries, Kagoshima university, Kagoshima (KuMB) and in the raffles Museum of Biodiversity research, national university of singapore (zrc) Paratypes. shimo-koshiki island: Kanai river, 30 aug 1997, 3 FF (16.0, 24.3, 26.3; KuMBcr 1145), 4 MM (22.4, 22.6, 24.5, 24.6; KuMBcr 1147); e-gawa river, 29 aug 1997, M and F (23.9, 28.9; zrc 2011.0817 (16.8, 20.4, 22.6, 22.9, 25.6; KuMBcr 1155) .
Diagnosis.-carapace with greatest width across anterior 0.30±0.03 of length (N=12); anterolateral margin cristate, lined with fine, rounded granules; infraorbital margin cristate; sulcus on pterygostomial region accompanied with crista, not filled with granules. carpus of male major cheliped almost smooth, inner surface with stout upper tooth and lower spiniform projection. G1 with penultimate segment almost straight; ultimate segment straight, bearing short terminal process. In life, carapace dark reddish brown; chelipeds red; ambulatory legs reddish brown.
Description.-carapace much broader than long, 1.30±0.03 (N=108), greatest width across anterior 0.30±0.03 of length (N=12); dorsal surface smooth, naked (Figs. 2a, 3a) ; faint, short oblique striae on epibranchial and posterolateral regions; epi-and uro-gastric regions distinct; h-shaped median gastrocardiac depression moderately deep; deep transverse groove present between cardiac and intestinal regions; cervical groove obsolete on epibranchial region. anterolateral margin of carapace cristate, lined with fine rounded granules; epibranchial tooth rudimentary. Infraorbital margin cristate, smooth; and sulcus of pterygostomial region with crista, not lined with granules. e y e s t a l k s h o r t , g e n t l y c o n s t r i c t e d subproximally; cornea moderately developed (Figs. 2a, 3a) .
third maxilliped with ischium bearing faint median sulcus on proximal third. Merus broad, squarish, with two depressions delimited by median longitudinal ridge (Fig.  3b) , carpus articulated to inner distal angle of merus, dactylus exposed when flexed; tip of dactylus not reaching distomesial angle of ischium. exopod slender, longer than ischium, with short 5-articulated flagellum not reaching mesial margin of merus. Male chelipeds asymmetrical (Fig. 2a, b ). Major cheliped with dactylus strongly curved in larger males (more than 25 mm in cW), less curved in smaller males (less than 25mm in cW); palm smooth, outer surfaces convex (Fig. 2a) ; carpus almost smooth, inner surface with stout upper tooth and lower spiniform projection (Fig. 3c ). Minor cheliped with carpus bearing tiny lower projection and stout upper tooth (Fig. 3d) . Female chelipeds symmetrical; generally similar to male minor cheliped.
G1 with penultimate segment almost straight with slightly concave lateral margin (Figs. 2c, 3f) ; synovial membrane about 3 times as long as broad; ultimate segment straight, tapering distally, with short, distally widened terminal process. G2 shorter than G1, the ratio of the length of G2 vs G1 in holotype is 0.78, not reaching aperture of G1 in situ, slender, flattened, having small cuplike structure located at distal one-fourth; proximolateral margin slightly convex; distal part forming longitudinal concavity (Fig. 3g) .
anterior thoracic sternum with distinct curved crista along anterior margin of sternoabdominal cavity (Fig. 3e) . Male telson triangular with rounded tip; lateral margins faintly to slightly concave (Figs. 2b, 3e) .
Color in life.-carapace dark reddish brown; chelipeds red; ambulatory legs reddish brown (Fig. 4a) . In large male, lower part of palm and immovable finger of both chelipeds white and upper parts of palm and dactylus red. In small males and females, lower part of palm white, fingers and upper part of palm red. otherwise, no color variation observed between sexes and sizes.
Etymology.-the specific name is named after type locality, Koshiki Islands .
Distribution.-Known only from Koshiki Islands (Kami-and shimo-koshiki islands).
Geothelphusa mishima, new species Diagnosis.-carapace with greatest width across anterior 0.33±0.04 of length (N=10); anterolateral margin cristate, lined with fine spiniform granules; infraorbital margin granulate; sulcus on pterygostomial region not accompanied with crista, partially filled with granules. carpus of chelipeds with two to four spiniform granules on outer surface. G1 with penultimate segment strongly curved laterally; ultimate segment tapering into long terminal process, slightly curved mesially with terminal aperture. In life, carapace and pereopods reddish orange with small black spots; the small black spots in some large specimens obscure.
Description.-carapace much broader than long, 1.23±0.04 (N=39), greatest width across anterior 0.33±0.04 of length (N=10) (Figs. 4b, c, 5a) ; dorsal surface smooth; epigastric region divided into 2 stout gastric cristae by deep median groove; h-shaped median gastro-cardiac depression deep, wide. anterolateral margin of carapace cristate, lined with fine spiniform granules (Figs.  5a, 6a ), or tiny spines in small specimens (Fig. 6b) . Infraorbital margin lined with tiny granules (Fig. 6a, b) ; sulcus on pterygostomial region in large specimens (larger than ca. 23.0 mm in cW) filled with granules in anterior part, in small specimens (less than ca. 23.0 mm in CW) sulcus filled with granules along almost entire length.
third maxilliped with ischium bearing faint sulcus nearly reaching to anterior margin of ishium; merus squarish, with deep depression (Figs. 5b, 6c ). Male chelipeds asymmetrical (Fig. 5a,  b ). Major cheliped with dactylus gently curved; narrow gap between fingers when closed; carpus bearing 3 or 4 small spiniform tubercles on outer surface, inner surface bearing upper tooth and 1 distinct tubercle just inferior to base of upper tooth (Fig. 6d,  e) . Minor cheliped with carpus bearing upper tooth and tiny tubercle on inner surface and 2 to 4 spiniform tubercles on outer surface (Fig.  6f) . Female chelipeds symmetrical; generally similar to male minor cheliped.
G1 with penultimate segment relatively stout, strongly curved laterally with markedly concave lateral margin (Figs. 5c, 6g) ; synovial membrane about 0.4 x length of penultimate segment; ultimate segment slightly curved mesially, tapering into long terminal process. G2 slender, the ratio of the length of G2 vs G1 in holotype is 0.76 (Fig. 6h) .
anterior thoracic sternum without crista along anterior margin of sterno-abdominal cavity. telson triangular with rounded tip; lateral margins somewhat concave (Fig. 5b) .
Color in life.-carapace and pereopods reddish orange with small black spots; the spots in some large specimens obscure (Fig.  4b, c) . In large males (over ca. 23.0 mm in cW), lower part of palm and immovable finger, and distal half of dactylus of both chelipeds white, upper part of palm and proximal half of dactylus of chelipeds orange. In small males and females, lower part of palm white, fingers and upper part of palm orange. otherwise, no color variation observed between sexes and sizes.
Etymology.-the specific name is named after the type locality, Mishima Islands.
Distribution.-only known from three islands off southern Kyushu, Kuroshima Island in Mishima Islands, uji Islands, and Kuchierabu Island.
Remarks.-this study demonstrates that the populations from Koshiki Islands, uji, Kuchierabu and Mishima Islands are specifically distinct from the Japanese mainland (Kyushu to honshu) population, as discussed below. I t i s w o r t h w h i l e t o m e n t i o n a b o u t the specific identity of G. dehaani to fix nomenclature. Geothelphusa dehaani was described based on specimens collected by Philipp Franz von siebold during his stay in Japan in 1823-1829, especially during travel from nagasaki to edo (tokyo) in 1826 (holthuis & sakai, 1970) . these specimens are still extant and housed in the collections of the nationaal natuurhistorish Museum, Leiden. as the holotype of G. dehaani was not originally designated, Yamaguchi (1993) selected a lectotype for G. dehaani. however, since the localities of the type specimens are indicated only as "Japan", the precise sampling locality of the lectotype, as well as the paralectotypes, are uncertain. Drs. Darren c. J. Yeo and t. naruse, who examined the lectotype, kindly informed us that the G1 of the lectotype gently curves outwards, and its ultimate segment strongly curves upwards and inwards. We are now convinced that the lectotype represents the Japanese mainland populations. the specimens from the southern part of the main island of Kyushu, examined in this study for comparison, can be safely referred to G. dehaani.
Primarily, the structure of the G1 differs among the two new species and G. dehaani. In G. koshikiensis, G1 consists of an almost straight penultimate segment and straight ultimate segment with a short terminal process (Figs. 2c, 3f) . In G. mishima, the penultimate segment is strongly curved laterally and the ultimate segment slightly curved mesially and tapers to a long terminal process (Figs. 5c,  6g) . In G. dehaani, the penultimate segment is gently curved outwards and the ultimate segment with a short terminal process is strongly curved upwards and inwards, as mentioned above.
Furthermore, the position of the greatest width of the carapace is significant in differentiating G. koshikiensis from G. dehaani [across anterior 0.30±0.03 of length (n=12) in G. koshikiensis; versus anterior 0.34±0.02 of length (n=36) in G. dehaani; P<0.01) . the ornamentation of the infraorbital margin and the sulcus on the pterygostomial region of the carapace differentiates G. mishima from G. dehaani and G. koshikiensis. In G. dehaani and G. koshikiensis, the infraorbital margin is smooth, but granulate in G. mishima; the sulcus on the pterygostomial region lacks granules in G. koshikiensis and G. dehaani, but it is filled at least partially with granules in G. mishima. the carpus of the chelipeds has small spiniform tubercles on the outer surface in G. mishima, but such tubercles are absent in G. koshikiensis and G. dehaani. the coloration of the pereopods is also different among the three species. In G. koshikiensis the chelipeds are entirely red and ambulatory legs are reddish brown; in G. mishima, the chelipeds and ambulatory legs have usually small black spots scattered on the entire surfaces; and in G. dehaani, the chelipeds and ambulatory legs are milky white, brown, or reddish orange in the posterior surfaces and milky white in the anterior surfaces, lacking black spots.
the other four congeneric species, G. bicolor shy, ng & Yu, 1994 from taiwan, G exigua, G. minei from the Yaeyama Islands, ryukyu archipelago, and G. shokitai from the senkaku Islands, ryukyus archipelago, are morphologically similar to the two new species by having a medium body size (attaining up to 30.0 mm in cW), the carapace with a smooth dorsal surface, the anterolateral margin of the carapace lined with small rounded granules and the absence of an epibranchial tooth. Geothelphusa bicolor, G. minei and G. shokitai are similar to G. koshikiensis in the nearly straight G1. nevertheless, in the former three species, the ultimate segment of the G1 gradually tapers distally, rather than forming a short, distally widened process in G. koshikiensis. Furthermore, the mesial cup-like structure on G2 is more distally located in G. bicolor than in G. minei, G. koshikiensis and G. shokitai. Geothelphusa mishima and G. exigua share strongly laterally curved G1. however, the G1 is more stout in G. exigua than in G. mishima; the ultimate segment is curved laterally in G. exigua, rather than slightly recurved mesially in G. mishima. the coloration of the carapace also differentiates the two new species from G. bicolor, G. exigua and G. minei 
